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® Hair fixatives. 

@ A hair treating method for imparting curl retention to hair in which at least one film forming ingredient is 
applied to the hair. The improvement utilizes as the film forming ingredient an organosilicon compound which is 
a pre-hydrolyzed organofunctional silane having silsesquioxane characteristic. Hair fixative compositions includ- 
ing the silane are also disclosed. 
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This invention relates to new hair fixative connpositions and to improved nnethods of providing curl 
retention to hair in which there is employed as the film forming ingredient certain pre-hyrolyzed organofunc- 
tional silanes. 

Fixatives are designed to provide a temporary setting effect or curl to the hair and while the most 
5 common fixative is a hair spray which is designed to be applied to the hair after the hair has been blow 
dried, several specialty type fixatives can be applied either after the hair is towel dried or to dry hair, in 
order to provide more body and volume to the hair and to aid in styling, modeling and sculpting of the hair 
into unique new looks. This is followed by application of a hair spray in the form of an aerosol or pump 
spray to maintain the shape and style of the hair and provide gloss and sheen to the hair, in addition to a 
10 well groomed and natural appearance. Such specialty type fixatives are marketed under various names 
including styling gels, styling cremes, styling mousses, styling foams, styling sprays, styling spritz. styling 

mists, stvlinn nl?i7P<5 <;t\/!inn fivoc* cmilr>finn Intirknc oonti^tinr» (^cslc« ^./^n I ^l^y-^^^^ AA..i^4.:»^ ^^•.^i..,^. 

glossing gels, glossing spritz; shaping gels; forming mousses; modeling spritz; finishing spritz; fixing gels; 
and setting lotions. 

15 Whether the fixative is the more common hair spray or a specialty type fixative, it will typically include a 
film forming additive as the hair holding agent. The film forming additive should provide hair holding 
properties and curl retention, little flaking or powder on combing, rapid curing or drying on hair, nonstic- 
kiness and be easily removable by shampooing. Film forming additives are delivered by a solvent which is 
usually an alcohol such as ethanol or a mixture of an alcohol and water. In the case of aerosol formulations 

20 such as hairsprays and mousses, a propellant such as isobutane, butane, propane or dimethyl ether is an 
added part of the delivery system. 

Examples of currently used film forming agents are shellac, polyvinylpyrrolidone-ethyl methacrylate- 
methacryllc acid terpolymer, vinyl acetate-crotonic acid copolymer, vinyl acetate-crotonic acid - vinyl 
neodeconate terpolymer, poly(vinylpyrrolidone-ethylmethacrylate methacrylic acid copolymer, vinyl methyl 

25 ether-maleic anhydride copolymer, octylacrylamide-acrylate-butylaminoethyl-methacrylate copolymer and 
po!y(vinylpyrrolidon6-dimethylaminoethylmethacrylate) copolymer and derivatives. These particular poly- 
mers are most suitable for alcohol based formulations such as hair sprays and pumps and are sometimes 
used in water-based hair fixative products. 

Such resins contain carboxyl groups which must be neutralized to some degree to provide compatibility 

30 with water to fascillitate removal by shampooing and to increase the flexibility of the film. However, the 
greater the extent of neutralization, the less resistant the film is to high humidity. Therefore, although these 
resins can be rendered water soluble by neutralization, water-based fixative systenns are not practical 
because of poor hold. 

Polyvinylpyrrolidone and certain quaternary ammonium compounds, most notably Polyquaternium-11 

35 (an adopted name of the Cosmetic, Toiletry and Fragrance Association) are film forming additives used in 
completely water based fixative systems such as gels and mousses. However, these water soluble resins 
form films which are not resistant to high humidity. In fact, these polymers tend to be hygroscopic to the 
extent that exposure to high humidity actually softens and plasticizes the films through water absorption. 
Thus, a need exists for a fixative resin which is (i) completely water soluble without neutralizatioi^i and 

40 provides high humidity resistance when applied from aqueous solutions, (ii) compatible with hydrocarbon 
propellants and (ill) can be used in all the possible solvent systems for this application. 

In accordance with the present invention, a new hair fixative formulation is provided which includes an 
organosilicon film forming material. Specifically, the organosilicon film forming material is an organofunc- 
tional silane hydrolyzate. It is not new in the art to employ organosilicon compounds in hair fixative 

45 compositions. Nor is it new in the art to use silane type materials in hair fixatives. For example, 
organosilanes are disclosed in U.S. Patent No. 2.782,790. issued February 26. 1957; U.S. Patent No. 
4.344.763, issued August 17. 1982; and in European Patent Application 85104416.4, published October 30, 
1985. under Publication No. 0 159 628 A2. While these references disclose various hair treating, hair setting 
and hair waving methods which employ silanes, none of the prior art teaches the use of the particular pre- 

50 hydrolyzed organofunctional silane having silsesquioxane characteristic as disclosed herein. 

In contract to the organic film forming additives, the compositions of the present invention provide high 
humidity resistance from water, as well as ethanol-water solubility without neutralization. The polar 
functionality and the dispersability of the organosilicon materials permits the formation of solutions, 
emulsions, micro-emulsions or suspensions in water. The silane hydrolyzates can also be delivered as 

55 aerosol solvents or in volatile silicones, mineral oil or other non-volatile hydrocarbons. This range of 
solubility is made possible by the chain flexibility of the molecule and by incorporating varying levels of 
organofunctionality. Other advantages include nonirritability, excellent shampoo removability, good sheen, 
low buildup, lack of tackiness and reduced flaking. 
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This invention is directed to a hair treating method for imparting curl retention to hair ,n which at least 
one film forming ingredient is applied to the hair. The improvement utilizes as the fi^ forming ingredient an 
o^gano^ilicon compound. The preferred organosilicon compound Is a pre-hydrolyzed organofunctional silane 
havino silsesquioxane characteristic. . . u • . u-^u ^ 

s-^ ThiJ invention is also directed to a hair treating method for imparting curl retention to ^^air in wh ch a 
film is formed on the hair and the film is an organosilicon compound which is a pre-hydrolyzed 
oraanofunctional silane having silsesquioxane characteristic. . u • hv-h 

The invention is further directed to hair fixative compositions for imparting curl retention to hair which 
include an organosilicon compound which is a pre-hydrolyzed organofunctional silane having silsesquioxane 

'° ^^^'ThJseTnd other features, objects and advantages, of the present Invention will become more apparent 
when considered In light of the following detailed description thereof. , , • - ^^lont — 

As noted above. The present invention relates to hair fixatives which utilize as the film forming ingredient ^ 
a pre-hydrolyzed organofunctional silane having silsesquioxane characteristic. Such silanes have been 
,5 found to exhibit Improved curl retention in comparison to conventional organic systems, and prov.de the 
advantages of ethanol solubility, water compatibility., nonirritability. excellent aesthetK:s on hair, good wet 
and dry combing, excellent shampoo removability, good sheen, improved hold, low bu'lduP. nontacky and 
reduced flaking The hydrolyzed silanes of the present invention also offer the a<l«^«^.^,^^;f*f f 
Diastlcizer Is not required, although plastlcizers may be included in the fixative composition ,f desired. 
,0 ?ypS organic fixaL. systems Include what are known in the trade as GANTREZ<e. resins which are - 
polymers consisting of the partial ethyl ether of the polycarboxylic resin formed from vinyl methyl ester and 
maleic anhydride. One of the more popular GANTREZ® resins is GANTREZ® ES 225. a product of the 
Corporation. Wayne New Jersey. GANTREZ® is also a trademark of the GAF Corporation This resm 
hi bSn forming ingredient in such products as WHITE RAIN® and FINAL NET®. Such resms are 

25 tvDically employed as an ethanol based pump spray. 

several commercial hair fixative formulations are water based and include deep condi tioners, stylin g 
gels and mousses. While not pri marily a hair fix ative, the deep conditioners may contam ^^^^^2^ 
4 ginfQ r imparting some degree of set t iti?Uion{ The most popular organic film forming mgredienBin such 
^^iJiT^ organic systems Is known In the trade as the GAFQUAT® resins. Such ;es'ns are also 
30 products of the GAP Corporation. Wayne, New Jersey, and GAFQUAT® is a trademark of that company^ 
Exemplary of the commercial resins are GAFQUAT® 734 and GAFQUAT® 755. othenMse known under the 
designation Polyquaternium-1 1 . an adopted name of the Cosmetic, Toilet^ 7T.^ TTZ 

While organosilicon compounds are not known to be water soluble, the hydrolyzed silanes ^' t^e present 
invention are soluble or compatible in wate.^ based systems and hence possess utility in such systems m 
35 . place of the organic GAFGUAT® variety of resin currently employed in the art. ,u,,,^t^ri. 
The pre-hydrolyzed organofunctional silanes of the present invention having silsesquioxane characteris- 
tic also have application in aqueous-alcohol based hair fixative systems. Aqueous ethand, for example is 
employed in some commercial spray-on pump and aerosol type products and mousses. The 'unction of the 
alcohol in such systems is to promote faster drying of the formulation relative to the water based type 
^ system, in addition, the silanes of the present invention may be used in anhydrous alcohol systenns whethe 
the system is designed for aerosol delivery or delivery by means of a pump spray device. In the hair 
treating method in accordance with the present Invention, the film forming ingredient is an organosilicon 
compound having in the molecule at least one moiety of the formula 

45 (Z-Y-X-R-Si03/2)„ 
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""^X is a radical selected from the group consisting of amino, ammonium, quaternary amino, carbonyl. 

sulfonyl and amido or a sulfur or oxygen atom; ,ii.„i,„,io„^. 

Y is an oxygen atom, a radical selected from the group consisting of alkylene. arylene. alkylarylene. 
alkyleneoxy, aryleneoxy. alkylaryleneoxy. carbonyl and phosphoryl or a covalent bond; 

Z is hydrogen or a radical selected from the group consisting of alkyl. alkenyl. aryl. amino amido. 
ammonium, hydroxy, carboxy, vinyl, vinylbenzene. epoxy. vinylbenzylamino. alkylacrylo. polyalkyleneoxy. 
metal hydroxyl, alkylcarbonyl, arylcarbonyl, morphilino and oxazolino; 

R is a radical selected from the group consisting of alkylene. arylene. alkylarylene and alkenylene or an 
oxygenated, aminated, amidated or thiolated. substitution thereof: and 

n is an integer from one to ten thousand. 

These organosilicon compound are pre-hydrolyzed organofunctional silanes having silsesquioxane 
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^^X^ based on the weight of the Jxtu"e PreLX thl J T "'^ '° ''^^ P^^^"* ^^'Sht 
^ [evel from about Three to aboTZy Zrc^^^^^ 'T'"""' P^'^^"* "^'^^^ ^ 

5 may be water, a hydrocarbon an .irohoi ^ Tt^ '^"^ °" °' *® ""'^"^e. The solvent ^ 

hydrocarbon, it is prS^d t emp^^^^ ^^-^ the solvent is a Ti.^-^ 

and isobutane. In the event the soZ i^Si afcohni '^'""^"^y'^''^^' "^"^"^-^ P^t^o'eum gas, propane 
isopropanol. ' ^ '""'^ aPPropriate materials are methanol, ithanol and 



Prefe^.;rj; tLZTr::Z:::SJ:^^^^^^ ? ^'^Vlene radios 

anion :ayr ^ r^aLt^tr^^^^^^ Sir!:!:^l~^ 

^u.o, aiMUii. vvnere tne COftlDOUnd is flminnf.mr^^i^^o. u L^..".: . — - oa,a. ..ai.u« ur 
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neutralized without protonation Tth 1 Ss ac d The coZ' h ^ ^cid or 

structure. Such compounds can a so be drmerfzed .'^'^^^°7°""^^•^^y ^e linear, cyclic or of ladder 
the X, Y and 2 groups These comoTundT J f °' P^""""^ ^"^'"'^^ °^ '""^erized through 
compounds in accU'nce XeTes t Len^^^^^^^^^ k'* ' 

forming submlcron aggregates such r vesTc^or 1^^^^^ , ' "^'^^''a^' ^^P^'^'^ °' 

[NH2-CH2-CH2-NH-CH2-CH2-CH2-SiO-3^]„. ' 

b?aS7 tttifaTa^tu^^^^^^^^^^^^^ about twenty. This pre-hydro.y.ed silane can 

ingredient such as propellan, condi«ont^ surfal ^ ' '^^st one additional 

grances. conditioners, surfactants, plasticizers, thickeners, preservatives and fra- 

formi?:tior::re^::pr;: 'rris :^:v: r °' ^^^-e 

weight of the film forming resin ZZ7 nisyZZ''^'^^^^^^^^ *° 

Chemical, Bridgewater. New Jersey The hvdfol.^H ? ^'"anufactured by National Starch and 

retentions beyoL the curl retentrobtJned w^h t^^^^^^^^ ^^^^'-^^^ 
one to five percent by weight of the in!!n T P'"'^"'' ^t levels ranging from about 

present invention proVed mo e o J^^^^^^^ Z ""'S'^ ^'^'^ °' 

results were achieved in tests comDar!na thV^vH^. 1 5 '=°^^®sP°"ding commercial product. Similar 

another commercial ProducfRNAL T^^^^^^^^^ P--t invention with 

below. ■ "lese tests and their procedures are set forth 

presim iittn. '° '"^^^ate in more detail the concepts embodied by the 

Example 1 = a^p. au vW cr.^?AoSa.c\v«*«L p^R^bdLyi^ 

Of elCe^I^mSj:;^^^^^^ -d thermometer was placed 66.2 grams 

flask was added thirty g^ o^a (ft 2 b end „f ? t ^';'^^"^C"^N»^CH.CH.CH.Si(OCH3)3. To the 
blend was mixed thoroughly To t ?rx ur^waf ^inT^^L":' '''' ^"^ne and the alcohol 
contents of the flask was allowe^to r^ix frabouTonf ' tk'"? °^ "^ter and the 

methanol. After the flask was coded tie o^odlt ' '""'^^ '° ^^O' ^^ile stripping 

organofunctional silane hav^g rsiauioxanH^a^^^^^^^^^^^ '° '^^ ^ pre-hydrolyzed 

Of the formula ^ siisesqu.oxane charactenshc and having in the molecule at least one moiety 

[NH2-CHj-CH2-NH-CH2-CH2-CH2-Si03d„. 

Example II r Eie'jto- dfe Ccff\p=.i|f)cQj\V<as pr dlie</ea>o. = ?iW fet >l + €ic?H^ p,o(farH 



EP 0 464 835 A2 



JO 



The hydrolyzed silane of Example I was formulated into a hair fixative composition by n^^mg me 
hydrolyzed silane with ethanol In order to provide various fixative formulations containing one t^o three 
and five percent by weight of the silane. These silane hair fixative formulations were evaluated for curl 
retenion and compared to commercial hair fixative products in accordance with the procedures set forth 
below. The results of such evaluations and comparisons are provided in the accompanying Tables. 

Example III iTeed- d e«aJW#on 

Hair fixative formulations were evaluated by employing six inch hair tresses of ^;>^[°^TfPTsnt 
of untreated human hair. Each tress was made by gluing the top part of the hair to a 2 2 Plast ^tab^ 
After drying on the tab, the hair was trimmed to six inches. Each tress was then cleaned with an 
anionic/amphoteric shampoo of the following formulation: 



(5 



20 



Distilled Water 
Methylchlorisothiazolinone 
and methylisothiazolinone 
Ammonium Lauryl Sulfate 
Lauramide DEA 
Sulfuric Acid 
Ammonium Chloride 



61.451 
0.05% 

35.007o 
3.00% 
q.s. 
0.50% 



The tress was first rinsed for 15 minutes under 40* C. tap water and 0.5 cc of the above shampoo was 
25 IpplilrShar^pooing for 30 seconds was followed by a 30 second rinse. The tresses were hen set on 
Sfc roners approximately 1/2 in. in diameter and allowed to dry overnight. Hair fixative formulations were 
Sedt the hair either b dripping on 0.5 g or by spraying on 0.3 g. If the drip app cato" was used the 
hS was combed three times and reset on a roller. If the resin solution was delivered from a P^-nMhe h^^^ 
was not reset The solution was allowed to cure on the hair for a period of one to two hours ^r ethano - 
30 LseS and overnight for water-based formulations. The dried tresses were hung in a constant humidity 
chamber at 90 percent relative humidity and initial readings were taken as well as additonal readings at 
■ predetermined intervals. If the tress was reset, the roller was removed prior to exposure. . . . 

Cur Tetention was calculated as the extended length minus the length at the end o^^^e Pre6eiermne6 
interval divided by the extended length minus the initial length. Tables I and II represent curl retention after 
35 24Tours of exposure and evidence excellent performance of tf.e silane hydrolyzate at low add-on levels m 
comparison to the organic control. 

TABLE I 



40 



45 



Percent Silane in 


Curl Retention 


Ethanol 


(Percent) 


1.0 


96 


2.0 


96 


3.0 


96 


5.0 


94 



50 



TABLE II 



55 



Percent GANTREZ in 




Ethanol 




1.0 


0 


2.0 


0 


- 3.0 


73 



70 



15 
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Examp le 

ethanol and 15 grams de-ionized Ster wh^ slrinc Th J rn t "'^'^"'^ ^"^^ 200 proof 

one hour. After cooling, the soiu^n ^a poZ ^^^^^^ 

evaporated off at roorr, ternperature The soKs thl^ r^^^^^^ '""P^""' 

flask under nitrogen while heating ^ red.ssolved ,n 150 grams 200 proof ethanol in a 

hydro^iefsSrl"^^^^ -position by mixing the 

percent by weight of the silane. formulations containing three, five and ten 

EXAMPLE yi ^ £^^^ 



20 evaluations are given below. "'""^ comparison. The results of tt^ese 



25 



30 



35 



TABLE ITT 
Perc ent Silane in RH,a ^^| 

3.0 
5.0 
10.0 

Percent Ganf rez in Ethanol 

3.0 
5.0 
10.0 



Curl Retention f P> >rcent) 



86 
98 
98 



73 
93 
98 



Example VII <^ An tf<ftt^si. 

Example VIII d'i W^m^. 

45 

50 Example IX li\rAJlju>*=> 

55 
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TABLE IV 



Solution 


Percent Silane in 


Curl Retention 




Ethanol 


(Percent) 


Example VII 


8.7 


98 


Example VIII 


8.7 


99 



Exannple X 

Into a 4 oz. glass bottle was added 36 granns of delonized water. While stirring. 4.0 granns of 
ethylenediamlnopropyltrinnethoxysilane was slowly added. Stirring was continued to insure complete mixing. 
At least 16 hours was allowed to elapse prior to evaluation to ensure complete hydrolysis. 



Example XI 

Example X was repeated using the sllane 3-(trimethoxysilyl)propyldimethyloctadecyl ammonium chlo- 
ride of the formula CI(MeO)3SiCH2CH2CH2(CH3)2N*Ci8H37. , . T 

Example XII ^ 

Example X was repeated using sodium-3-trihydroxysilylpropylmethyl phosphonate of the formula 
{HO-)3SiCH2CH2CH20P = 0(CH3)0-Na . ^^^^ ^^y^ _ ^ 

Example XIII - BjoA^ ^ ^ 

The materials made in Examples X. XI and XII. were evaluated as hair fixatives without further dilution 
or modification. The procedures used were those in Example Ml and results are given in Table V including 
comparisons to PVP K-30 (polyvinylpyrrolidone) and GAFQUAT® 755N. 



TABLE V 



Solution 

Example XII 
Example XIII 
Example XIV 



Solution 

PVP K-30 
GAFQUAT® 755N 



Percent Silane 
in Water 

10 
10 
10 

Percent Resin 
in Water 

10 
10 



Curl Retention 
(Percent) 

93 \ 

94 1 Xav/- 
94 / 



0X5 



PVP K-30 is a polyvinylpryyolidone polymer with an average molecular weight of 40,000. GARQUAT® 755N 
is a quaternized copolymer of vinylpyrrolidone and dimethylaminoethyl methacrylate with an average 
molecular weight of 1.000,000 and the CTFA designation of Polyguaternium-23. 

Compounds preferred in accordance with the present invention are those compounds which are 
produced from the following silanes as starting materials: 



(MeO)3SiCH2CH2CH2NHCH2CH2NH2 
{MeO)3SiCH2CH2CH2NH2 
CI"(MeO)3SiCH2CH2CH2(Me)2N©Ci8H37 
(MeO)3SiCH2CH2CH20CH2CH(OH)CH2NHCH2CH2NH2 
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(MeO)3SiCH2CH2CH2NHCH2CH2NHCH20CH = CH2 HQ 



0 

/ \ 



(MeO)3SiCH2CH2CH20CH2CH-CH 



2"" -"2 
0 



(Na 0 )3SiCH2CH2CH20P(CH3)0®Na® 
(EtO)3SiCH2CH2CH2NH2. 



and 



(K 0 )3SiCH2CH2CH2N(CH2CH2C0V)CH2CH2N(CH2CH2C0V) 



The compositions of this invention may contain an emulsifying agent,selected from the qrouo consistino 

cocotmoh?r?h 9^"f^^."y '^'^^^"'^d ^5 ^"^Photeric or ampholytic detergent include, among others 

elude the quaternary cycloimidates, betames and sultaines disclosed in U.S. Patent No 3 964 500 
nrp^rif .'=°'"P°^'«°"« °^ may contain a nonionic surfactant. The nonionic suriactants of the 

sSLr ^^^"^ '^^"^'^""^ °' acid%lkano.amide and oxLe 

s^it^'^Jf?"^'® cationic surfactantain accordance with the present invention include quaternary ammonium 
oulrn? ^"^''"^^ ''"y Z«'««rionic surfactants which maXlpbyed a^ 

qumernary ammonium, phosphonium and sulfonium compounds containing aliphatic substitute s one o' 
which .s carboxy. phosphate, phosphonate. sulfate or sulfonate functional suDstrtuents one of 

nprfnlct ^'^T^''^? ^ ^^""^^ '° '^^ compositions of this invention such as plasticizers thickeners 

Suitable thickeners, include, among others, sodium alginate, gum arable, polyoxyethylene auar aum 

thickeners include the cellulose derivatives and saccharide derivatives. The glu^^se de iv^^^^^^^ PE?- 20 
c^S 1' ° ''^^'""^ '''''^'^ '"^«"tion. eLrolytes i CI dL sodium 

rpCdta=rtrp=^^^^^^^^ ~ - — - - - be 

siloxaneT'sTo^In/''.'?"''^'''* T '""'"'^ polyproplylene glycol, glycerine and poly- 

pXethyfji^ta and oordim'^H . T cyclic polydimethylsiloxane, pheny- 

po^Gime nyisiloxane and polydimethylsiloxane with methylene and or propylene oxide side chains L 
particularly preferred in accordance with the present invention ' ^ 

CoJlV!.'!''^^Hr^''\''" "'"^ <^°'"Positions are the cosmetically acceptable perfumes 

.^rpretredTer^or^^^^ ' T k ^^"^-"V ^^^^ ^"^-9^^ not'equS; 

wi hin *h! ^ ^'"'^ °' "^^^ *° ^^j^'* '^^ ^'t^^i" the range of 5 to 9 or more preferablJ 

aTor a Zeiracid^if rrr°p'"''°"^ °' '^"^ ^''""^'^ acid such as a cToxy' 

acid or a mineral acd .s suitable. For example, suitable acids include mineral acids such as hydrochloric 
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sulfuric and phosphoric, monocarboxylic acids such as acetic acid, lactic acid or propionic acid; and 
polycarboxylic acids such as succinic acid, adipic acid and citric acid. Where a base is required, organic 
amines such as 2-annino-2-nnethyl-1-propanol are appropriate. 

If for special purposes conditioners are desired, they nnay be added. For example, any of the well- 
known organic catlonic hair conditioning components may be added. Some cationic conditioning .compo^^ 
^enjs that may be used in the present invention to provide hair grooming include quaternary nitrogen 
derivatives of cellulose ethers, homopolymers of dimethyldiallyl-ammonium chloride, copolymers of ac- 
rylamide and dimethyldiallylammonium chloride, homopolymers or copolymers derived from acrylic acid or 
methacrylic acid containing cationic nitrogen functional groups attached to the polymer via ester or amide 
linkages, polycondensation products of N.N'-bis-(2,3-epoxypropyl)piperazine or of piperazine-bis-acrylamide 
and piperazlne, poly(dimethylbutenylammonium chloride)-a,a)-bis-(triethanol-ammonium) chloride and 
copolymers of vinylpyrrolidone and acrylic acid esters with quaternary nitrogen functionality. The above 
cationic organic polymers and others are described in more detail in U.S. Patent No. 4.240,450. Other 
categories of organic conditioners may also be employed such as proteins, monomeric organic quaternarys 
and betaines. Silicone conditioning agefjts may also be employed such as cyclomethicone, dimethicone, 
phenyldimethicone, dimethicone copolyol, amodimethicone and trimethylsilylamodimethicone. 

A.preseFvati\^e may be required and representative preservatives which may be employed include about 
0.1-0.2 weight percent of compounds such as formaldehyde, dimethyloldlmethylhydantoln, 5-bromo-5-nitro- 
1.3-dioxane, methyl and propyl para-hydroxybenzoates and mixtures of such benzoates with sodium 
dehydroacetate, sorbic acid and imidazolidinyl urea. 

The compositions of the present invention may also be formulated to Include dyes, colorants, reducing 
agents, neutralizing agents and preservatives, necessary for their application as permanent wave systems 
or hair dyes, for example. The active formulation can be applied in several different forms including lotions, 
gels, mousses, aerosols and pump sprays, for example, and as conditioners and shampoos. The active 
ingredient includes a carrier and suitable carrier fluids for hair care formulations are water as well as, for 
example, such fluids as alcohols namely ethanol or isopropanol. hydrocarbons and halogenated hydrocar- 
bons such as mineral spirits and trichloroethane, supercritical fluids such as supercritical carbon dioxide and 
nitrogen, cyclic siloxanes and aerosol propellants. In those instances where it is desired to incorporate the 
active in the form of either an emulsion or microemulsion, such emulsions may be prepared in accordance 
with either U.S. Patent No. 4.501.619. issued February 26, 1985. which is directed to emulsions or U.S. 
Patent No. 4,620,878. issued November 4, 1986. relating to microemulsions. 

When the composition is intended for aerosol application, propellant gases can be included such as 
carbon dioxide, nitrogen, nitrous oxide, volatile hydrocarbons such as butane, isobutane or propane and 
chlorinated or fluorinated hydrocarbons such as dichlorodifluoromethane and dichlorotetrafluoroethane or 
dimethylether. Where the solvent system is alcohol free, mechanical and chemical drying agents may also 
be employed in spray and aerosol formulations. 

It will be apparent from the foregoing that many other variations and modifications may be made in the 
compounds, compositions and methods, described herein, without departing substantially from the essential 
features and concepts of the present invention. Accordingly, it should be clearly understood that the forms 
of the Invention described herein are exemplary only and are not intended as limitations on the scope of the 
present invention as defined in the appended claims. 

Claims 

1. In a hair treating method for imparting curl retention to hair in which at least one film forming ingredient 
is applied to the hair, the improvement comprising utilizing as the film forming ingredient an 
organosilicon compound having in the molecule at least one moiety of the formula 

(Z-Y-X-R-Si03/2>n 

wherein 

X is a radical selected from the group consisting of amino, ammonium, quaternary amino, carbonyl, 
sulfonyl and amido or a sulfur or oxygen atom; 

Y is an oxygen atom, a radical selected from the group consisting of alkylene. arylene, alkylarylene. 
alkyleneoxy, aryleneoxy. alkylaryleneoxy, carbonyl and phosphoryl or a covalent bond; 

Z is hydrogen or a radical selected from the group consisting of alkyl. alkenyl, aryl. amino, amido, 
ammonium, hydroxy, carboxy. vinyl, vinylbenzene, epoxy, vinytbenzylamino, alkylacrylo, polyal- 
kyleneoxy, metal hydroxyl. alkylcarbonyl, arylcarbonyl, morphilino and oxazolino; 
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R is a radical selected from the group consisting of alkylene. arylene. alkylarylene and alkenvlene 
or an oxygenated, aminated. amidated or thiolated. substitution thereof: and alkenylene 
n is an integer from one to ten thousand. 

The method of claim 1 in which the organosllicon compound is applied to the hair as a mixture 
ab?ufo 1 ITV:' organosilicon compound is present in the mixture at a L^ZZ 

about 0.1 to about fifty percent by weight based on the weight of the mixture. 

Ih'aracteSic ^tsV T'"' r''''"'^'"' organofunctionai silane having silsesquioxane 



® 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 464 835 A3 



® 



EUROPEAN PATENT APPLICATION 



0 Application number: 91111194.6 


© Int. CI 5: A61 K 7/1 1 , A61 K 7/06 


@ Date of filing: 05.07.91 




@ Priority: 06.07.90 US 549196 


0 Applicant: DOW CORNING CORPORATION 


0 Date of publication of application: 


P.O. Box 1767 


Midland Michigan 48686-0994(US) 


08.01.92 Bulletin 92/02 






© Inventor: Halloran, Daniel Josepti 


0 Designated Contracting States: 


3825 Pfeiffer Court 


DE FR GB 


Midland, Mlchlgan(US) 




Inventor: Vincent, Judith Merrance 


@ Date of deferred publication of the search report: 


3121 Bullock Creek Drive 


10.03.93 Bulletin 93/10 


Midland, Michigan(US) 




0 Representative: Spott, Gottfried, Dr. et al 




Spott Weinmiller & Partner 




Sendilnger-Tor-Platz 11 




W-8000 Munchen 2 (DE) 



® Hair fixatives. 



@ A hair treating method for imparting curl reten- 
tion to hair in which at least one film forming ingre- 
dient is applied to the hair. The improvement utilizes 
as the film forming ingredient an organosilicon com- 
pound which is a pre-hydrolyzed organofunctional 
silane having silsesquioxane characteristic. Hair fix- 
ative compositions including the silane are also dis- 
closed. 
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